Objective A retrospective analysis of a prospectively maintained database to evaluate our experience in elderly patients (>70 years) undergoing Thoracolaparoscopic esophagectomy for cancer oesophagus. To ascertain whether age, is a limiting factor for patients undergoing minimally invasive esophagectomy. Methods All Patients above 70 years of age, referred to the Gastro-esophageal clinic were included in the study. Conclusions Thoracolaparoscopic esophagectomy is feasible and surgically safe in elderly patients with low morbidity and mortality. Thus age of a patient should not be considered a limiting factor. Ultramini Abstract This is an original article about our experience of thoracolaparoscopic esophagectomy for cancer esophagus in elderly patients. After analyzing the data we feel that age of the patient cannot be a truly limiting factor for patient diagnosed of esophageal cancer to undergo minimally invasive esophagectomy.
Introduction
Esophageal cancer is a disease of the elderly with a median age of 60 years [1, 2] . Although there have been significant advances in other modalities of treatment, surgery still remains the only chance for cure [3, 4] . Higher post-operative morbidity and mortality rates after open esophagectomy in the elderly are well recognized and advanced age has been considered a significant risk factor. Esophagectomy is a high risk procedure because of the associated pulmonary complications with a reported mortality of 2-23 % [1, 3, 5] Tables 1, 2 , 3, 4 and 5.
Besides the increasing incidence of esophageal carcinoma, the rising life expectancy in the general population is responsible for a relatively large number of elderly patients presenting with esophageal cancer 1. Moreover, this group of patients often have considerable co morbidities which include diabetes, pulmonary, cardiovascular diseases and obesity [6, 7] resulting in reflection of a poor postoperative outcome [8] [9] [10] [11] [12] [13] . There is lack of evidence regarding the appropriate surgical treatment of esophageal cancer in the elderly population. Some authors [14] [15] [16] [17] [18] propose a transhiatal procedure for better short-term outcome with less morbidity, while others favour non-surgical options such as endomucosal resection, endoscopic ablative therapies and definite chemo-radiation. Frequently, due consideration for radical surgical resection may not be given because of the concerns with regard to the morbidity of open esophagectomy in elderly. A minimally invasive approach for Esophagectomy was originally described by Cuschieri et al. [19] . Since then minimally invasive esophagectomy (MIE) has been performed with increasing frequency. MIE has the potential to lower the morbidity of open operation, allow quicker return to normal function and offer a chance of cure. However, limited data exist regarding the role of MIE in this subset of population. To address this question we conducted a retrospective study to evaluate the feasibility, oncologic clearance and perioperative outcomes of MIE in the elderly population.
Materials and Methods
Methods All patients undergoing MIE at Galaxy care laparoscopy institute from January 2009 to January 2012 were included in the study. Institutional Review Board (IRB) permission was obtained. We used a Board approved database designed to assess outcomes after MIE. Data collected included demographics profile, co-morbidities, Pulmonary function test (PFT), laboratory and radiographic studies, operative time, blood loss, conversion to thoracotomy, histologic diagnosis, pathologic stage, R0 resection, total number of harvested lymph nodes, tumour specific variables, length of stay and perioperative morbidity like pulmonary complications and cardiac events. A query was ran on a prospectively maintained database to look for patients more than 70 years of age who underwent minimally invasive Thoracolaparoscopic esophagectomy (excluding Robotic esophagectomy) with T1/ 2/3, N0/1 lesions. Data was collected for analysis of all patients who met the aforementioned criteria's. Perioperative mortality defined as within 30 days of discharge were noted. W.H.O defines the age of elderly as >65 years however we had a substantial no. of patients above the age of 70 hence defined in our study. 
Pre-Operative Evaluation
All patients underwent thorough Loco regional and metastatic evaluation with help of esophagogastroscopy and computed tomography of chest and abdomen. Bronchoscopy was routinely performed for mid esophageal growths with close proximity to carina and bronchus. Endoscopic ultrasound and PET CT were not done routinely due to financial constraints. Operability was assessed by a team of anaesthetist, pulmonologist and physician. Pulmonary function tests and arterial blood gas analysis were routinely performed for all cases. 2-D echocardiography was done when required. Patients with high pulmonary risk as defined by FEV1 <50 % with or without Hypercarbia were excluded from the study. Staging was performed based on American Joint Commission on Cancer (AJCC) 6th ed. 2002 [20] . Patients with T1/2/3 with N0/1 lesions underwent minimally invasive esophagectomy. Patients with T4 lesions underwent neoadjuvant chemotherapy/ radiotherapy were downstaged and hence also included in the study. GE junction tumours were staged and treatment protocol followed like in esophageal cancers.
Operative Outcomes
As an institutional protocol all patients underwent transthoracic esophageal mobilization in prone position, with Laparoscopic gastric mobilization and two field Lymphadenectomy. A 6 cm vertical midline incision was taken for creating an extracorporeal gastric tube. Azygous vein was preserved in all cases. None of patients underwent Pyloromyotomy. Esophago-gastric end to side double layer anastomosis was performed with 3-0 Vicryl in the left neck with a 4 cm supraclavicular incision. Patients were evaluated for their preoperative, intraoperative and postoperative outcomes.
Post-Operative Details
Patients were kept in ICU till they were extubated, hemodynamically stable and off inotropic or ventilatory supports postoperatively, patients received enteral nutrition through the jejunostomy feeding tube from postoperative day 2. Those who required only oxygen support by mask or nasal prongs were shifted out of ICU. Postoperatively intercostal drains were removed when there was adequate lung expansion on x-ray. Water soluble contrast swallow was performed on postoperative day10 in those patients who did not have any signs of anastomotic leak. Two weeks later all the patients were evaluated by a joint team of surgical, medical and radiation oncologist to plan adjuvant therapy according to the final histopathology report. All patients underwent Thoracoscopic esophageal mobilization in prone position followed by Gastric mobilization with two field lymphadenectomy followed by Esophago-gastric hand sewn cervical anastomosis. Stomach tube was used as conduit in all patients. Pyloromyotomy or pyloroplasty was performed in none. Feeding jejunostomy was performed in all the patients. None of the patients required conversion to open thoracotomy.
The mean age in elderly was 75.76 years (range 70-91 years). The indications for surgery included 57 squamous, 09 adenocarcinomas and 2 miscellaneous. Mid thoracic oesophagus was the most common site of tumour location. 64 % of patients with stage III(node positive) underwent short course radiotherapy [post operatively] [41] . None of the patients with T3 lesions underwent neoadjuvant chemotherapy or concurrent chemo radiotherapy (CRT). Two patients with T4 lesions underwent pre-operative chemoradiation and were downstaged. 55 % of patients were ASA grade III with hypertension, COPD and Diabetes mellitus being the most common pre-operative co-morbidity. Two patients had R1 resection. Both these patients had had undergone preoperative RT for T 4 lesions as mentioned previousy.
Discussion
Surgical treatment for esophageal cancer has undergone a significant change. The traditional open surgical transthoracic and transhiatal oesophagectomies is associated with a relatively high morbidity of up to 80 % and 5-20 % mortality even when performed by experienced surgeons [16] . A recent Study by Tanja M Cijs et al. has concluded that there is increase in non surgical complications and operative and in hospital mortality following esophageal resection in elderly patients. They further state that in elderly patients with pre existing pulmonary disease thoracoabdominal resections should be avoided [21] . This led to popularization of alternate modalities of treatment ranging from transhiatal esophagectomy to photodynamic therapy. Our study indicates that surgery not only offers good quality swallowing but also offers the chance of cure even in the advanced stages. Thus if surgery is offered with curative intent it is mandatory to keep the morbidity and mortality within the acceptable limits. MIS has a potential to decrease the morbidity associated with thoracoabdominal surgery. Therefore MIS esophageal resection may be offered to even those elderly patients with co-morbidities [22] [23] [24] [25] [26] .
Number of studies have reported their results of minimally invasive esophagectomy and most have shown promising results with respect to low post-operative complication rates and morbidity [27] [28] [29] [30] [31] [32] . However, none of the studies address if minimally invasive esophagectomy can be performed safely in the elderly. Mean age in most of such studies is in the range of 61-65 years [31, 32] . Mean age of the cohort in our study is 75.76 years. This is a preliminary data to assess the safety and feasibility of minimally invasive esophagectomy in the elderly. We have addressed only the perioperative results in this study. We have already started a prospective study to compare the results with younger patients which will be reported once the study is complete.
Various studies have shown the benefits of minimally invasive esophagectomy over open esophagectomy with respect to blood loss, nodal yield, safety and reduced morbidity [28] [29] [30] [31] [32] [33] . However, age still remains a relative contraindication for esophagectomy. One of the main outcome criteria that limit esophagectomy in elderly age group is pulmonary complications. Pneumonia, the most frequently encountered pulmonary complication. All the male patients in our study were either smokers or tobacco chewers and 30 % of had been treated with antituberculous drugs. Inspite of these factors pulmonary complications were seen in 10 % of our patients. This is comparable to that of Luketich et al. [39] . with 8 % of patients developing pneumonia. Other studies report respiratory complications ranging from 10 to 27 % [27, 28] in spite of the mean age of the cohort of around 61 years. Dexter et. al [29] reported pulmonary complications in >50 % of patients though the author had taken complications other than pneumonia, like atelectasis and pleural effusion also into consideration. Our previously published series of Minimally invasive esophagectomy in lateral position of 112 patients showed pulmonary complications in 7-8 % of patients but the mean age of patients being 54 (Range: 25-78) [27] . Minimal difference of respiratory complication in our study when compared to others is possibly because of the high mean age of the cohort which was well below 70 in other studies.
Total blood loss and mean operating time was comparable to other studies [34] . The time taken for relatively lower thoracic operating time is probably the result of our institution being one of the high volume centres with >100 oesophagectomies being performed in a year. Reduced thoracic operating time could as well be the reason for comparable if not lower pulmonary complications when compared to other studies.
Recurrent laryngeal nerve injury has been reported with incidence of 7-33 % after Thoracoscopic esophagectomy [29] . In our series the incidence was 3/68(4.4) the recurrent nerve palsy was transient. Low R.L N palsy could be attributed to the two field infra-Azygous lymphatic dissection that we perform. The Mean nodal harvest was 15. This is also comparable to that mentioned in the other studies [28, 29, 33, 35] . Only two patients had R1 resection while in others we had R0. Suffice to say that we did not compromise on the oncological clearance due to the age of the patients.
The incidence of anastomotic leak observed was 10.3 %. There is no study which compares the anastomotic leaks in the elderly. However, one of the largest series of open Mc Kneown esophagectomy by Swanson and colleagues [35] reported anastomotic leak rates of up to 8 %. Other series of minimally invasive esophagectomy report leak rates ranging from 4 to 11 % [27, 28, 32] . The incidence of anastomotic leak rates in our study is comparable to all the mentioned series of esophagectomy [36] [37] [38] . These findings should be interpreted carefully as the mean age in these studies was around 60 years. In our future study we will be analysing age as an independent factor for anastomotic healing.
Mean ICU and hospital stay in our study was 3.8 and 12.7 days. Luketich [39] in 2003 reported Median ICU and Hospital stay of 1 and 7 days respectively. Other studies likewise report in the range of 2 to 5 days and 9-18 days respectively, comparable to our results [33, 36] .
There were three perioperative mortality in our study. Two Patients developed signs and symptoms suggestive of mediastinitis secondary to an anastomotic leak in the neck and one patient developed a massive Myocardial infarction. The mortality rate of 4.4 % is observed in our study. Luketich et al. reported 30 day perioperative mortality of 2.5 % (n =481) [39] . A population based national study comprising 1155 patients reported 4 % mortality rate [40] . While other studies report mortality rates ranging from 7 to 14 % [27, 28, 32, 39, 40] . This relatively low mortality could be attributed to the less no. of patients in our study.
Conclusion
Thoracolaparoscopic esophagectomy is feasible and surgically safe in elderly patients. This results in faster postoperative recovery because of fewer pulmonary and wound related complications. These perioperative outcomes are comparable to those reported in the other studies of VATS. Thus age of a patient should not be a limiting factor for deciding need of surgery in elderly patients. Given the retrospective nature of our study the results needs to be confirmed by randomised control trials.
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